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Objective,—The association between invoitintary smoking and lung cancer has 
been supported by most epidemiologic studies, but a number of authors and inter¬ 
est groups claim that the possibility of bias has not been excluded. Few autopsy- 
based studies have explored the role of active smoking and other exposures in lung 
carcinogenesis, and none has been previously done to examine the role of passive 
smoking. We have undertaken such an autopsy-based study in Athens, Greece. 

Design^—Lung specimens were taken at autopsy from 400 persons 35 years of 
age or older, of both genders, who had died within 4 hours from a cause other than 
respiratory or cancer in Athens or the surrounding area. For each person at least 
seven tissue blocks were taken from the main and lobar bronchi and at least five 
blocks from the parenchyma, including an average of about 20 smaile r cartilaginous 
bronchi and membranous bronchioles. The specimens were examined without 
knowledge of the exposures of the particular subject in Turin, Italy. For 283 (71%) 
of the subjects the preservation of the branchial epithelium was satisfactory for 
pathological examination, and for 206 among them (73%) an interview could be 
arranged with their next of kin, focusing on smoking habits of the deceased and their 
spouses, as well as other variables. The interviewers were not aware of the results 
of the pathological examinations. 

Main Outcome Measure.—Specimens were examined for basal cell hyperpla¬ 
sia, squamous ceil metaplasia, ceil atypia, and (in membranous bronchioles and 
bronchiolo-alveolar airways) mucous cell metaplasia, le, pathological entities that 
may be lung cancer risk indicators or epithelial, possibly precancerous, lesions 
(EPPL). The gland and wail thicknesses were aitio measured and their ratio cal¬ 
culated i (Reid Index). 

Results.—In comparison with nonsmekers, EPPL values were significantly 
higher among current smokers and higher, but not significantly so, among former 
smokers. Furthermore, EPPL values were significantly higher among deceased 
nonsmoking women married to smokers rather than to nonsmokers. In this set of 
data neither occupation nor residence was associated With EPPL, but this could be 
due to the poor correlation of residential history with exposure to air pollution and 
the lack of adequate standardization of contemporary Greek occupations. The Reid 
Index was higher among smokers and former smokers in comparison with non- 
smokers, among subjects with mainly urban residence in comparison with those 
with mainly rural residence, and among nonsmoking women married to smokers 
in comparison with those married to nonsmokers, but none of these differences was 
statistically significant 

Conclusion.—These results providesupporttothe body of evidence linking pas¬ 
sive smoking to lung cancer, even though they are based on a study methodolog¬ 
ically different from those that have previously examined this association. 

( JAMA. I9922SaLL697-17UI) 
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THE ASSOCIATION between expo¬ 
sure to environmental tobacco smoke 
and lung cancer, first reported in 1981; 1 - 2 
has been supported by the collective ev¬ 
idence of several epidemiologic stud¬ 
ies. 5 * 11 However, some authors 1253 and'a 
number of special interest groups 14 have 
challenged the epidemiologic findings,, 
invoking the operation of unlikely but 
conceivable biases. To further examine 
the etiologie importance of involuntary 
smokingmltmgcarcinogenesis, we have 
undertaken an autopsy-based epidemi¬ 
ologic study in Athens, Greece. Lung 
specimens were examined without 
knowledge of the exposures of the par¬ 
ticular subject for pathological entities 
that are considered lung cancer risk in¬ 
dicators, and the findings were corre¬ 
lated with independently elicited expo¬ 
sure information concerning the de¬ 
ceased and provided by his or her next 
of kirn 13 Several of the pathology-based 
studies 1 have examined the impor¬ 
tance of tobacco smoking and various 
correlates of air pollution as risk factors 
of pathoanatomic indicators of lung can¬ 
cer, chronic bronchitis, or respiratory 
performance, but there have been no 
previous such investigations of the role 
of involuntary smoking. 

METHODS 

Autopsies are mandatory in Greece 
when a death is due to external causes or 
has occurred within 24 hours after the de- ro' 
velopment of symptoms and the patient 
has not been under the regular atten* 
dance of a physician who is willing to sign 
the death certificate. During a 4-year pe- CO 
riod (September 1986'through October Wl 
1990) about 12000 autopsies were per- 
formed in the Coroner's Center of Ath- CO 
ens, the major or two centers that cover 
the 4 million—large population of Attica. 
During this period one or us (E-A_), a pa- 
thologist specifically trained in the Turin 
center ana collaborating with the Coro¬ 
ner’s Center of Athens, obtained Itmg 
specimens from 400 persons 35 years of 
age or older, of both genders, who had 
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Tabla U—Distribution of ttie Initially Selected 400 Subjects (A), tbe 283 Subjects for Whom i Suitable 
Samples Were Taken (B). and the 206 Persons far Whom Both Suitable Samples and IMerviews Were 
Available (C), by Cause of Death. Age. and Gender. 


Cause of beam 
Coronary head disease 

Other cardiovascular diseases 
Diseases of the digestive system 
Diseases of the genitourinary system 
Accdents and other external causes 
Unknown (but nonresomatory) 


died within the last 4 hours from a cause 
other than respiratory or cancer. Speci¬ 
mens were collected when the indicated 
pathologist was on duty during the early 
morning hours at the Coroner's Center of 
Athens, ana the 400 specimens were all 
that were available to him during his ser¬ 
vice at the time period of the study. The 
subjects were of Greek nationality and all 
died in the Attica area (which includes 
Greater Athens) but could have been cur¬ 
rent or past residents of any area of 
Greece. The pathological examinations 
were undertaken in Turin by two pathol¬ 
ogists (FJL, LJ3.) who were blinded 
about the identity of the subject and his 
or her past exposures. 

For each subject, at least seven tissue 
blocks were taken from the main and lo¬ 
bar bronchi and at least five blocks from 
the parenchyma (one for each lobe), in¬ 
cluding an average of about 20 smaller 
cartilaginous bronchi 1 and membranous 
bronchioles; additional blocks were ob¬ 
tained from scars and areas of fibrosis, 
when present. At least two histological 
sections were examined from each block. 

In 283 (71%) of the subjects the pres¬ 
ervation of the bronchial epithelium was 
satisfactory according to the criteria set 
by Auerbach et ah 17 and only these cases 
were considered suitable for further 
study. In these subjects several morpho¬ 
logical features were examined to assess 
the precancerous potential in the bron- 
chiai 1 tree. 1#a7 - azL:: * 

Basal cell hyperplasia, squamous ceil 
metaplasia; and ceil acypia were consid¬ 
ered as lung cancer risk indicators or ep¬ 
ithelial, possibly precancerous, lesions 
(EPPL) in main pius lobar and in other 
cartilaginous bronchi, whereas in mem¬ 


branous bronchioles and bronchiolo¬ 
alveolar airways, mucous ceil metaplasia 
was also taken into account (14 variables). 
F Or each of these 14 variables several ob¬ 
servations were available for every study 
subject. When absent EPPLs were 
graded as 0, or as 1 to 3 (1 to 4 for atypia) 
when present The criteria for the scoring 
were based on the degree of changes for 
hyperplasia and atypia, and on the exten¬ 
sion of changes around the airway cir¬ 
cumference for squamous and mucous 
metaplasia. A set of photographic refer¬ 
ence standards was prepared and used 
for comparison during examination and 
grading. Each slide was examined by the 
two pathologists and discussed when the 
grade scores were not in agreement 
The sum of the grade scores assessed 
for each of the 14 EPPL variables was cal¬ 
culated and expressed as a percentage of 
the maximum sum that could be obtained. 
Thus, for basal cell hyperplasia in main 
plus lobar bronchi, there were usually 
seven observations for every study sub¬ 
ject (two for the main and five for the lo¬ 
bar bronchi). Each observation was as¬ 
signed a grade from 0 to 3 (basal cell hy¬ 
perplasia from absent to maximum), with 
a grade sum ranging from 0 to 2L If the 
actual grade sum were 7, its percentage 
expression of the maximum grade sum 
would be 33. The resulting percentage 
values of the 14 variables were then 
added. This method; introduced by 
Wright et aF in a morphological grading 
of bronchioiar lesions, allows the estima¬ 
tion of a total EPPL. grade score. As 
Wright et aF have pointed out, this pro¬ 
cedure usually generates a variant of the 
mean of ail the grades, althou gh in this in¬ 
stance, the method assigns equal weights 


to atypia (original scale from 0 to 4) 'and to i 
hyperplasia or metaplasia {original'scales 
from 0 to 3). The total EPPL grade score 
has a positively skewed: distribution; 
most values lie between 10 and: 80, with 
occasional values above 100. 

Independently, the Reid Index (RI) 
was also determined for every study sub¬ 
ject 13 This index reflects bronchial mu¬ 
cous gland enlargement and has been re¬ 
garded' by several workers 28 ^ 3 as a 
morphologic counterpart of chronic bron¬ 
chitis. The RI is calculated 11 as the ratio 
of the thickness of the bronchial mucous 
glands (G) to the bronchial wall (W) thick¬ 
ness (inner perichondrium to basement 
membrane), and is usually graded as V 
(G/W 2 * 0.35), 2 (0.35 < G/W < 0.50), or 3 
(G/W > 0.50). The index was evaluated in 
the two main bronchi and five lbbar bron¬ 
chi of each subject, and the mean value for 
this subject was then estimated. 

An effort was mad6 to identify the next 
of kin of the deceased The interviewers, 
both medical doctors (XZ., AJL), ex¬ 
plained by telephone or, more frequently, 
through an assistant the purpose of the 
study, and requested permission to visit 
and administer an interview in'person. 
The interviewers were not aware of the 
results of the pathological examinations, 
which were performed without knowl¬ 
edge of the exposures of the particular 
subject. For 206 subjects an interview 
was done, whereas for the remaining 77 
(27%) there was either refusal (48 per¬ 
sons) or loss of contact (29 persons). The 
interviewed persons were spouses (43%), 
children (19%), brothers or sisters (6%), 
other relatives (6%), or others (26%). 

Tablfe 1 shows distributions by diagno¬ 
sis, age, and gender of the initially se¬ 
lected 400 subjects, the 2S3 persons for 
whom suitable samples were taken, and 
the 206 persons for whom both suitable 
samples and interviews were available. 

The interviews were done with stan¬ 
dardized questionnaires. Data concern¬ 
ing demographic characteristics were ob¬ 
tained, and information concerning occu¬ 
pation; residential history, and smoking 
habits of the deceased and his or her ^ 
spouse was recorded. Specifically, the j 
next of kin was asked to indicate, among C 
other things, the employment history of ] 
the deceased; whether he or she was a £ 
smoker or an ex-smoker at the time or f 
death and, if so, what was the average * 
number of cigarettes per day; and'where £ 
he or she has lived and for how lbng. For £ 
every married subject, smokinginrarma- l 
tion about the spouse was also recorded. £ 
Standard regression procedures were Q 
used for the analysis. The values for 
EPP L and RI were altemarively used as 
dependent variables. Independent vari¬ 
ables were, in addition to gender, age and 
years of schooling of the deceased, resi- 
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Table 2.—Cross-Classification of 206 Subjects by Reid Index (RI) and Total Score of Epithelial, Possibly 
Precancerous. Lesions (EPPL) In the 8ranchiai Tree 


EFPL 


r ‘ --1 


RI 

0-19 

20-09 

40-59 

60-79 

80 + 

Total 

0.0-1.4 

12 

3 

T 

2 

3 

21 

125-1 3 

9 

5 

4 

1i 

1 

20 

2.0-2.4 

20 

11' 

15 

IT 

9 

66 

23-2.9 

8 

19 

19 

13 

14 

73 

ao 

3 

5 

5 

3 

10 

26 

Total 

52 

43 

44 

30 

37 

206 


dential history, and smoking habits. Spe¬ 
cifically, the subjects were classified into 
those who lived most of their lives in ur¬ 
ban areas (population of ^100000) and 
those who lived most of their lives in rural 
areas. With respect to smoking habits, 
current smoking and past smoking were 
introduced into the model as indicator 
variables, whereas the effect, if any,, of 
the daily amount of cigarettes, among 
smokers and past smokers separately, 
was assessed by enteringthe appropriate 
terms in the model to restrict information 
to the relevant groups. Occupation of the 
deceased was also evaluated in the initial 
models using nve indicator variables for 
professionals, urban blue-collar workers, 
agricultural workers, self-employed plus 
commercial workers, employees, and 
housekeepers. 

RESULTS 

Table 2 shows the cross-dassincation 
of the 206 subjects by EPPL and HI val¬ 
ues. There is a fair degree of correlation 
(the correlation coefficient, based on in¬ 
dividual pairs of observations, is +0.40), 
which is statistically sig nifican t 
(Pc.001). Table 3 presents univariate 
distributions of these subjects by age, 
gender, years of schooling, most recent 
occupation, residential history, and 
smoking habits. This table also shows 
mean values and corresponding standard 
errors of EPPL by group. Due to inter- 
correlations among the various indepen¬ 
dent variables, the EPPL data in Table 3 
are not directly interpretable. 

Table 4 shows the results of multiple 
regression analysis using EPPL as a de¬ 
pendent variable and age, gender, smok¬ 
ing habits, and residential history as in¬ 
dependent variables. Entering years of 
schooiing and/oroccupationai groups into 
the model did not noticeably afreet the re¬ 
gression coefficients, nor was there a sub¬ 
stantial, significant, or suggestive associ¬ 
ation of EPPL with any of the occupa¬ 
tional groups or with years of schooling. 
The values for EPPL were substantially 
and significantly higher among current 
smokers and higher, but not sgnincantiy 
so, among past smokers. There were no 
dose-response trends among current or 
past smokers. With the tobacco smoking 


terms in the model, EPPL values were 
signincantly higher among female sub¬ 
jects, and there was a nonsignificant de¬ 
crease with age. Residential history, 
which is a very crude indicator of long¬ 
term exposure to air pollution, was not as¬ 
sociated with EPPL. Carcinoma was 
found in four elderly men (68 to 82 years) 
who were ail heavy smokers (30 to 45 cig¬ 
arettes per day). Their individual EPPL 
values were 29,53,142, and 253, with the 
mean equal to 119. 

Among the 62 female subjects there 
were 41 nonsmokers. Among them 17 
were married to husbands who were ever 
smokers, whereas 13 were married to 
never smokers (for 11 relevant informa¬ 
tion was not available). Nonsmoking 
women exposed to environmental to¬ 
bacco smoke through their husbands had 
a significantly higher mean value of 
EPPL, although the estimates were not 
very precise, thus, the difference (with 
the 95% confidence interval [CID was 
27b8 (5.64 to 50.13), with a two-tailed P of 
.02. Adjustment for one or more of the 
other variables indicated in Tables 3 and 
4 had no effect. 

With respect to RI, no difference or as¬ 
sociation in the multiple regression anal¬ 
ysis was significant at a nominal level 
(P<.05), although the results were, in 
general; in "expected” directions. Thus, 
compared with nonsmokers, RI was 
higher among smokers (difference, 0.125; 
Cl, —0.020 to 0.340) and, to a lesser ex¬ 
tent, among past' smokers (difference, 
0.050; Cl, -0i210to 0.310). The index was 
also higher among those with mainly ur¬ 
ban residence (difference, 0.177; CL 
-0.030 to 0-384} and among nonsmoking 
women married to smokers rather than 
to nonsmokers (difference, 0.22G; CL 
-0.149 to 0.589)i 

COMMENT 

Studies linkmgpatfcoanatomicfindings 
in the lungs with data concerning expo¬ 
sures to tobacco smoking and air pollution 
have concentrated on lesions thought to 
be risk indicators of lung cancer/^ 7 -^ 1 ^* 
on pathological abnormalities associated 
with functional respiratory changes, 71 ’^ 
or on pathological changes linked to the 
clinical syndrome of chronic bronchi- 


Table 3.—Univariate Characteristics .of trie 2C6 


Studied Subject and Mean Values at 1 Epithelial. 
Possibly Precancerous. Lesions (EPPL), by Grouo 


Variable 

Mo.* (r.): 

EPPL (SEV 

Agn, y 

35-49 

22(H) 

67.45 (11.69) 

£0-59 

39(19) 

56.74 (7.56)' 

60-69: 

51 (25) 

48.86 (5.80) 

70-79 

63(30) 

38.92 (3.99) 

60-69 

26(14) 

48.26 (7.48) 

90 + 

Gender 

3(1) 

42233 (27.51) 

M 

144(70) 

47:82 (3-30) 

F 

62(20) 

52.19 (5.95) 

Schooling, y 


0 

15(8) 

46.40(10.65) 

1-6 

96(47): 

51.22 (4.53) 

7+ 

92(45)i 

47.17(5.78] 

OccuoationaJ activity 

Professionals 

5(2) 

70j40 (21.72) 

Commercial, etc 

2Q (10) 

40j15 (5.56} 

Employees 

53(27) 

42^3 (3.79) 

Manual workers 

72 (26) 

£5.18(6-23) 

Agricultural 

i<(7); 

54.CO (13.15)1 

Housekeeping 

36(18) 

41.22 (5.84) 

Residential history 

Mainly urban 

152(77) 

49.88(3.44); 

Mainly rural 

«(22] 

49.42 (£.37) 

Smoking habits 

Nonsmokers 

62(31) 

41.25 (5.61): 

Ex-smokers 

1-20 dgaretres/d 

19 (10) 

45-37 (11x10) 

21-40 egarertes/d 

9(5) 

31:78 (6.82) 

41+ c'gareBes/d 

8(4) 

42-SS (9.09) 

Current smokers 

1-20 dgarenes/d 

51(?SV 

53.92 (5.74) 

21-40 cigareaes/d 

37(79) 

61.43 (7.53) 

41+ dgarertes/d 

14.(7) 

42.93 (6.54) 


■There ire missing values: years at scaociing, three: 
occupational acovity, six; resui anaai history, rune; smok¬ 
ing habits, sue. 


The index proposed by Reid 18 
as a morphologic correlate of branchial 
mucus hypersecretion and, accordingly, 
chronic bronchitis^has been associated 
in some studies with tobacco smok- 
jag there are no reports linking 

RI with air pollution or a proxy variable 
like residential history. In the present 
study no significant association was evi¬ 
dent between the RL on the one hand, and 
any of the exposure variables on the 
other, although the results were, overall, 
in expected directions, the index being 
higher among smokers and urban' resi¬ 
dents. This may imply that RL as mea¬ 
sured, is not a sufficiently sensitive indi¬ 
cator of the pathological changes associ¬ 
ated with chronic bronchitis, or that the 
unavoidable nondifferential misdhssin- 
cation in exposure ascertainment led to 
attenuation of weak true associations. 
Nevertheless, the moderately strong and 
highly s tatis ti call y significant association 
between RI and EPPL suggests that 
there are common factors in their etiol¬ 
ogy (although not necessarily with 
equally strong etiolbgic relations), and 
that the reliability of these measure¬ 
ments is not much lower than that of 
many other variables used in epidemio- 
lOgicsuidies (forwhich the correlation co¬ 
efficients vs their own standards are fre¬ 
quently between 0.5 and 0.6). 

The inspiration and the methoaologic 
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Table 4;-—Multiple Regression-Derived Regression Coefficients of EpitheliaiJ, Possibly Precancerous. 
Lesions on a Number of Indepenoent Vanables: Point Estimates. 95% Confidence Intervals, and Two-Tailed 
P Values* 




Regression 

Unit of 




Coefficient 

Independent 

P 

Variable 

Category 

(95% Cl) 

Variable 

(Two-Tailed) 

Age 

Continuous 

-4.65 (r9.a5 to 0.54) 

10 y 

.06 

Gene or 

Male 

Baseline 




Female 

17,10 (1.77 to 32.43) 

NA 

.03 

Smotong 

Nonsmokers 

Baseline 



habrts 

Current smokers 

2X52 (7-57 to 39.47) 

NA 

.04 


No. of cigarettes 

—2.69 (—8.04 to 2.6 6) 

10 cigarettes 

X2 


Ex-smokers 

7J29 (-11.95 to 26.73) 

NA 

.45 


No. of cigarettes 

—0.32 (—7.73 to 7.09) 

IQ dgarenes 

S3 

Residential 

Mainly rural 

Baseline 



history 

Mainly urban 

-4.89 (-20X5 to 10.47) 

NA 

£3 


*Cf Indicates confidence interval; and NA, not available. 


approach of the present study drew 
heavily from the studies done by Auer¬ 
bach and colleagues “ a7 ‘ :a:nju over a period 
of 30 years. These pioneering studies are 
of great'relevance in evaluating patholog¬ 
ical lesions, although it is possible that mi¬ 
nor biases may have been introduced in 
their sampling procedures; furthermore, 
there has not been a complete consensus 
on the relative value of the early lesions 
as predictors of the future occurrence of 
tumors. 34 We have also used the semi- 
quantitative scoring system that was in- 
\ troduced by Wright and her colleagues, 32 
) a system that imparts an element of ob¬ 
jectivity to the summarization of the 
pathological findings. 

Auerbach and colleagues 1 * postulated 
■ that there should be changes in the bron¬ 
chial epitheiimnofpatients with lung can¬ 
cer, as well as in smokers, that diner 
markedly from those in nonsmokers. 
They have focused on four types of epi¬ 
thelial changes (basal cell hyperp lasia, 
stratification, squamous metaplasia, and 
carcinoma in situ) and found that these 
changes (mainly cells with atypical nu¬ 
clei) were much more common in smokers 
(particularly heavy smokers), whereas 
among past smokers the findings were 
minimal anch among nonsmokers, urban 
residence had little and age and gender 
virtually no effect (if anything, older 
women haH fewer changes). 17 * 33,21 In a 
liter study, Auerbach et al 24 have shown 
that smoking of low tar and nicotine cig¬ 
arettes generates substantially fewer 
histological changes in the bronchial ep¬ 
ithelium. The results of the Auerbach 
studies do not necessarily imply that all * 
the indicated epithelial lesions represent 
stages of a unidirectional carcinogenic 
process; indeed, the findings of other 
studies 2 * 3 * suggest that some of the de¬ 
tectable epithelial lesions are likely to b e 
): correlates rather than intermediate steps 
” in lung carcinogenesis. 

With respect to demographic vari¬ 
ables (broad occupational categories. 


age, and gender), the results of the 
present study are compatible with ear¬ 
lier reports. After controlling for tobacco 
smoking, women had higher EPPL val¬ 
ues and there was a slight negative asso¬ 
ciation of EPPL with age, inline with the 
findings reported by Auerbach et aL 3 
Also, broad occupational categories are 
not expected to show substantial vari¬ 
ability in lung cancer risk, even though 
particular occupations have definitely 
been shown to be at increased risk. Fur¬ 
thermore, categorization of occupations 
is not adequately standardized in Greece, 
and the lack of association between occu¬ 
pation and lung pathology may be due to 
inadequate information an occupation. 

There were substantially and signifi¬ 
cantly higher EPPL values among smok¬ 
ers and higher, but not significantly so, 
EPPL values among past smokers. The 
lack of dose-response patterns is not sur¬ 
prising. Next of kin responders fre¬ 
quently remember whether the deceased 
was a smoker, but it is rather unusual for 
them to have accurate knowledge of the 
number of cigarettes smoked daily. The 
resulting nondifferential mis classifica¬ 
tion is likely to attenuate any existing 
dose-response pattern to the point of non¬ 
detectability in studies of moderate size. 
It is also possible that heavy smokers 
with extensive pathological lesions in the 
lung become symptomatic and thus less 
likely to be included among those who 
would be autopsied after their death; a 
similar selection with respect to passive 
smokers is implausible, since very few, if 
any, among them would have such exten¬ 
sive pathological lesions. 

The finding concerning passive smok¬ 
ing is statistically significant and adds to 
the substantial body of evidence linking 
exposure to environmental tobacco 
smoke with lung cancer. >u Although the 
examined subjects represent a selected 
sample, there is no likely selection fecror 
that could affect the joint distribution of 
any of the exposure variables .and EPPL 


(over and beyond their actual associa¬ 
tions), since all EPPL and RI assess¬ 
ments were done blindly in a different 
center. Furthermore, selective recollec¬ 
tion and other types of biases that have 
been invoked by some authors 22 ^ 1 to ex¬ 
plain, in noncausal terms, the association 
of passive smoking with lung cancer are 
either nonapplicable or highly unlikely in 
the context of an autopsy-based study. 

The apparent effect of passive smoking 
may seem too large in comparison to the 
effect of active smoking in this investiga¬ 
tion. Thus, the odds ratio for an EPPL 
score of 60 or more contrasted to an 
EPPL score of less than 40 was 0.9 for 
mainly urban residents (compared with 
mainly rural residents), L4 for former 
smokers (compared with' nonsmokers),, 
and 4.4 for active smokers (compared 
with nonsmokers), whereas among non¬ 
smoking women the odds ratio was 6.0 for 
those married to smokers (compared 
with those married to nonsmokers). The 
corresponding odds ratios for an RI of 
2.5 or higher contrasted to an RI of less 
than 2.0 were L5, L7,2.4, and L3. How¬ 
ever, EPPL and RI differences and tihe 
odds ratios describing the effects of active 
and passive smokingare not directly com¬ 
parable. Active smokers are compared: 
with nonsmokers, whether these were 
exposed or nonexposed to the passive 
smoking indicator (husband's smoking), 
whereas passive smokers are compared 
with subjects unexposed to the passive 
smoking indicator. It has been pointed 
out by Vutuc* and others 2,7 that when¬ 
ever the proportion of nonsmokers who 
are passive smokers is large (as in the 
present study or in any setting in which 
a large majority of men but only a small 
minority of women are smokers) and the 
impact of passive smoking is modest or 
substantial, the effect of active smoking 
can be grossly underestimated. In the 
present study,, changing the reference 
group from “nonsmokers” to “nonsmok- 
ers unexposed to the passive smokingin- 
dicator" would increase the odds ratio for 
active smoking to almost 10 (with' re¬ 
duced precision, since there would be few 
subjects in this new* reference group). 
Other factors must also be taken into ac¬ 
count. Confidence intervals for passive 
smokers are fairiy large, and they could 
easily accommodate predicted ratios of 
effects of active and passive smoking. In 
addition, the information concerning ac¬ 
tive smoking of the deceased was ob* 
tamed from proxy sources, whereas in¬ 
formation concerning passive smoking 
was obtained^ in many instances, from in¬ 
dividuals who were themselves the 
sources of this exposure for the deceased! 

In the former situation nondifferential 
misclassincanon is more extensive than 
in the latter, and the resulting effect 
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attenuation is correspondingly larger. 
Moreover, many smokers, even in 
Greece, have switched'to low tar and nic¬ 
otine cigarettes, and this should be ex¬ 
pected to modify the effects of active 
smoking 24 while having little, if any, im¬ 
pact on the concentration and composi- 
'* tion of environmental tobacco smoke (Ibw 
tar and nicotine cigarettes are made so by 
the filter rather than by the composition 
of tobacco),, Last, there is other evL 
Jence 37 * 3 that exposure to environmental 
tobacco smoke could be more injurious to 
health than it would be predicted to be on 
the basis of cotinine excretion studies. 
The present data cannot substantiate 
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